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(54) Device for assembling an electric component on an fluidtight pin-contact terminal, in

particular of a compressor motor protector

(57)  An electric component, such as a motor protec-
tor, is assembled directly on a FUSITE® type, fluidtight,
pin-contact terminal having a body projecting partly out-
wards of a compressor casing, by means of a device
including a container made of electrically insulating ma-
terial and housing the electric component inside a first
seat which exposes a face of the electric component fac-
ing the fluidtight terminal in use; and an assembly mem-
ber having a number of gripping members for securing
it mechanically to the body of the fluidtight terminal on

one side, and to the container on the opposite side; the
assembly member being housed, in use, inside a second
seat of the container defining a concavity open on the
side facing the fluidtight terminal and for partly receiving
the body of the fluidtight terminal with the interposition of
a seal; electric contacts being provided, inside the con-
tainer and at through holes formed through a bottom wall
of the second seat, and which include coupling members
for electric and mechanical connection to the pin con-
tacts, and which engage the pin contacts when the pin
contacts are inserted in the through holes.
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Description

[0001] The present invention relates to a device for
assembling an electric component on an fluidtight
pin-contact terminal. More specifically, the invention re-
lates to a device for assembling a motor protector on a
FUSITE® type terminal fitted partly to the outside of a
refrigeration system compressor casing of an electric
household appliance, e.g. a refrigerator or freezer.
[0002] Asisknown, the casings of refrigeration system
compressors are made of sheet metal, and are fitted with
a fluidtight terminal housed in fluidtight manner in a
through seat on the casing to electrically connect the
compressor motor windings sealed inside the casing.
[0003] One known type of terminal, marketed by the
trade name Fusite®, comprises a cup-shaped body
stamped from sheet metal and projection welded to the
casing by inserting it through the through seat from inside
the casing. A number of (usually three) pin contacts are
fitted through a bottom wall of the cup-shaped body, and
are embedded in molten glass elements which connect
them in fluidtight manner to the cup-shaped body.
[0004] The cup-shaped body of the fluidtight terminal,
with the pin contacts, therefore projects partly on the out-
side of the compressor casing. At the fluidtight terminal,
the casing is welded on the outside with a metal support-
ing bracket (or so-called "Fusite guard") for receiving var-
ious electric components for connection to the pin con-
tacts, such as a thermal protector, with the relative ter-
minal board, possibly a starter, etc. The bracket must
also have an earth contact for earthing the compressor
casing.

[0005] The known structure described above has nu-
merous drawbacks. In particular, itis expensive and com-
plicated to assemble, by involving two separate, succes-
sive welding operations (the fluidtight terminal body and
the supporting bracket). Moreover, because of inevitable
manufacturing and assembly tolerances, the currently
used known structure also has the drawback of permitting
angular misalignment of the pin contacts and the motor
protector and/or the terminal board in which the motor
protector is normally integrated, thus increasing assem-
bly cost and, at worst, resulting in rejects. Finally, the two
welding operations may result in axial misalignment (i.e.
lengthwise of the pin contacts) of the terminal and the
bracket.

[0006] Itis an object of the present invention to elimi-
nate the aforementioned drawbacks by enabling trouble-
free, low-cost assembly of the electric components to the
fluidtight terminal on the compressor casing. More spe-
cifically, itis an object of the invention to provide a device
for assembling an electric component (e.g. a motor pro-
tector) on an fluidtight pin-contact terminal, which is
cheap and easy to produce and assemble, is long-term
reliable and compact, and provides for eliminating the
supporting bracket.

[0007] According to the presentinvention, there is pro-
vided a device for assembling an electric component on
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an fluidtight pin-contact terminal, as claimed in Claim 1.
[0008] More specifically, the device according to the
invention comprises a container made of electrically in-
sulating material and housing the electric component in-
side a first seat; and an electrically conducting assembly
member having a number of gripping members for se-
curing it mechanically to a body of the fluidtight terminal
on one side, and to the container on the opposite side;
the assembly member being housed, in use, inside a
second seat of the container defining a concavity open
on the side facing the fluidtight terminal and for partly
housing the body of the fluidtight terminal with the inter-
position of a first seal; electric contacts being provided,
inside the container and at through holes formed through
a bottom wall of the second seat, said electric contacts
comprising coupling members for electric and mechani-
cal connection to the pin contacts, the coupling members
engaging the pin contacts when the pin contacts are in-
serted in the through holes.

[0009] The electric component is preferably a motor
protector of a refrigeration circuit compressor, and the
fluidtight terminal is a FUSITE® type terminal. The as-
sembly member is in such a case a metal ring having a
projecting, preferably blade-type, earth contact inserta-
ble inside the container through a slit formed through the
bottom wall of the second seat, which is fitted with a sec-
ond seal.

[0010] A refrigerator or freezer compressor motor pro-
tector, housed inside a protective container, can thus be
mounted firmly and reliably, while at the same time en-
suring electric connection, directly on the fluidtight termi-
nal (FUSITE®) with no need for a supporting bracket.
The container may also incorporate the terminal board,
or, according to one aspect of the invention, the terminal
board may advantageously be in the form of a book-cover
holder connected, e.g. by cable, to the motor protector
at a distance from the fluidtight terminal.

[0011] The container may be formed to also house,
close to the compressor, a starter device in the form of
arelay or PTC (positive temperature coefficient resistor)
pad.

[0012] A number of non-limiting embodiments of the
present invention will be described by way of example
with reference to the accompanying drawings, in which:

Figure 1 shows a three-quarter, exploded front view
in perspective of a device for assembling an electric
component on an fluidtight pin-contact terminal in
accordance with the invention;

Figure 2 shows a view in perspective, rotated 90°,
of a component part of the Figure 1 device;

Figure 3 shows a section along line llI-11l of the Figure
1 device in the as-used configuration, assembled
and fitted to a known fluidtight terminal;

Figure 4 shows a view, in direction A, of the device
according to the invention assembled;

Figure 5 shows an exploded view in perspective,
similar to Figure 1, of a first variation of the device
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according to the invention;

Figure 6 shows an exploded view in perspective,
similar to Figure 1, of a second variation of the device
according to the invention;

Figure 7 shows the same view as in Figure 4 of a
further variation of the device according to the inven-
tion;

Figure 8 shows further possible components of the
Figure 1 device.

[0013] With reference to Figures 1 to 4, number 1 in-
dicates as a whole a device for assembling an electric
component 2 on an fluidtight terminal 3 having pin con-
tacts 4. In the non-limiting example shown, electric com-
ponent 2 is a motor protector for a compressor 5 of an
electric household appliance refrigeration system
(known and not shown for the sake of simplicity), and
fluidtight terminal 3 is of the type commonly known in the
electric household appliance industry as a FUSITE®.
[0014] More specifically, fluidtight terminal 3 compris-
es an electrically conducting body 6 projecting partly out-
wards of a metal casing 7 of compressor 5, and fitted
with pin contacts 4, also projecting outwards of casing 7.
[0015] Device 1 comprises a container 10 made of
electrically insulating material and housing electric com-
ponent 2 inside a first seat 11 (Figure 2); and an electri-
cally conducting assembly member 12 having a number
of gripping members 14 for securing it mechanically to
body 6 of fluidtight terminal 3 on one side, and to container
10 on the opposite side.

[0016] Assembly member 12is housedin use (Figures
2and 3)inside asecond seat 15, of the container, defining
a concavity 16, which is open on the side facing fluidtight
terminal 3 and, in use, partly houses body 6 of fluidtight
terminal 3 with the interposition of a first seal 18 (Figure
3).

[0017] Device 1 comprises a number of electric con-
tacts 20 - at least equal in number to pin contacts 4 on
fluidtight terminal 3 - housed inside container 10 at
through holes 21 (shown by dash lines in Figure 1) formed
through a bottom wall 22 of second seat 15.

[0018] In the non-limiting example shown, assembly
member 12 is defined by a metal ring 12a having a pro-
jecting, preferably blade-type (Faston), earth contact 23
insertable inside container 10 through a slit 24 formed
through bottom wall 22 of seat 15.

[0019] Ring 12a has a substantially L-shaped radial
section (Figure 3) comprising a sleeve portion 25 which
fits, in use, onto body 6 of fluidtight terminal 3; and a
flange portion 26, which extends radially outwards of
sleeve portion 25, from the end of the sleeve portion fac-
ing fluidtight terminal 3 in use, and which, when device
1 is assembled, rests axially against a peripheral edge
27 of second seat 15 (Figure 2).

[0020] Earth contact 23 projects axially from sleeve
portion 25, on the opposite side to flange portion 26, and
gripping members 14 comprise a number of cut-out flex-
ible tabs 28 arranged in a ring, extending from flange
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portion 26 to sleeve portion 25, projecting radially and
axially from flange portion 26 towards sleeve portion 25,
oriented away from fluidtight terminal 3, and sloping with
respect to the axis of symmetry of ring 12a so as to in-
terferentially engage, in use, a lateral surface of body 6
of fluidtight terminal 3, as shown clearly in Figure 3.
[0021] Peripheral edge 27 of seat 15 is preferably pro-
vided with a number of coupling members 30 for at least
angularly engaging tabs 28, and which, in the example
shown, are defined by radial recesses or radial projec-
tions arranged in a ring and which cooperate with cut-out
tabs 28 to secure container 10 to ring 12a.

[0022] Ring 12a thus acts as an effective, reliable me-
chanical coupling member between container 10, sup-
porting electric component 2 for assembly, and body 6
of fluidtight terminal 3, fixed integrally to casing 7. Mem-
ber 12 therefore provides for securing container 10, and
any elements connected to or housed inside it, to casing
7, with no need for conventional brackets (Fusite guards),
while at the same time earthing casing 7 by means of
contact 23.

[0023] In conjunction with ring 12a, component 2 (and
any other electric components) is also secured mechan-
ically and connected electrically to fluidtight terminal 3
by electric and mechanical coupling members 31 provid-
ed on contacts 20, and which, in use, engage pin contacts
4 when these are inserted inside through holes 21.
[0024] Coupling members 31 comprise respective
bulb ends 32 bent at a right-angle to the predominant
extension direction of contacts 20 (parallel to the axis of
symmetry of ring 12a, in the example shown). Each bulb
end 32 has a through perforation 33 defining on it at least
two flexible tabs 34 (Figure 3) for interferentially engaging
arespective pin contact 4. More specifically, through per-
forations 33 are substantially clover-shaped, so thateach
defines three flexible tabs 34 arranged in a ring about
120° apart.

[0025] Contacts 20, in turn, are fitted integrally to con-
tainer 10 in known manner not shown for the sake of
simplicity, e.g. are clicked inside seats 35 in container 10
by means of female Faston terminals 36, or are molded
onto container 10.

[0026] Container 10 in Figure 1 comprises a
cup-shaped body 40 with its concavity, in use, facing
away from fluidtight terminal 3; and a lid 41 for closing
cup-shaped body 40, and which is fixed to cup-shaped
body 40 in known manner, e.g. by means of slits 44 which
click onto teeth 45 on the outside of the lateral walls of
cup-shaped body 40. Cup-shaped body 40 also has a
lateral through slit 46 defined between two appropriately
shaped flexible tabs 47 formed in one piece with
cup-shaped body 40 and together defining a known cable
clamping device 48.

[0027] First seat 11 is designed to expose a face 50
of electric component 2 facing fluidtight terminal 3 in use,
so that, in the compressor 5 application, for example,
motor protector 2 is in as close and direct contact as
possible with casing 7, with no synthetic plastic compo-
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nents, such as portions of container 10, in between.
[0028] To assemble electric component 2 easily, seat
11, in the Figure 1 embodiment, is also made accessible
through an opening 55 (Figure 2) formed in cup-shaped
body 40, on the opposite side to lid 41. Opening 55 is
sized to permit bayonet insertion of component 2, on the
side of container 10 facing casing 7 in use, and to leave
face 50 exposed and substantially flush with a top pe-
ripheral front edge of seat 11.

[0029] Seat11is preferably defined by an enlargement
60 formed in one piece with cup-shaped body 40 and
projecting inside the concavity of cup-shaped body 40,
from a bottom wall 61 (Figure 1) of cup-shaped body 40
having seat 15 on the same side as and alongside open-
ing 55.

[0030] Seal 18is fitted inside seat 15 (Figure 3) to flu-
idtight seal a gap 70 defined, in the concavity of seat 15,
between bottom wall 22 and the inner lateral walls of seat
15, and body 6 of fluidtight terminal 3. Holes 21 and slit
24 (if present) are so located as to be housed inside gap
70 when device 1 is assembled, so as to fluidtight seal
contacts 4 and 23 fitted to container 10.

[0031] Seal 18 may be simply assembled within seat
15 (top part of Figure 3) so as to be gripped by insertion
of fluidtight terminal 3 inside seat 15, or may be formed
(e.g. co.molded) in one piece with container 10, e.g. on
bottom wall 22, or with assembly member 12 (bottom
part of Figure 3), e.g. on the edge of sleeve portion 25
of ring 12a opposite flange portion 26.

[0032] On the side facing fluidtight terminal 3, seat 11
also has a seal 78 (Figure 2), which cooperates, in use,
with electric component 2 for assembly, so as to fluidtight
seal Faston-type blade contacts 79 of component 2,
formed on the opposite side to face 50, when device 1
is assembled, in the same way as seal 18 with respect
to contacts 4 and 23.

[0033] In the Figure 5 and 6 variations, in which any
details similar or identical to those already described are
indicated using the same reference numbers for the sake
of simplicity, respective devices 1a, 1b for assembling
component 2 comprise respective containers 10a, 10b,
each having a cup-shaped body 40a modified to make
seat 11 accessible by simply removing lid 41, i.e. only on
the concavity side of cup-shaped body 40a. Obviously,
enlargement 60 is eliminated, while opening 55, if pro-
vided, provides solely for exposing at least part of face
50, but not for inserting component 2.

[0034] With reference to Figure 6, container 10b of the
device according to the invention also houses a known
starting device 80 for compressor 5, which, in the exam-
ple shown, comprises a known PTC pad 81; and two
contacts 20a having coupling members 31 at one end
and, at the opposite end, known disk terminals 82 con-
nected on either side of pad 81. More specifically, pad
81 and terminals 82 are housed inside an enlargement
85 formed on and projecting from a modified lid 41a of
container 10b.

[0035] Starting device 80, be it a PTC pad or relay,
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may obviously also form part of device 1. In which case,
as shown in Figure 7, lid 41 of container 10 in Figure 1
need simply be replaced with a lid 41a as shown in Figure
6.

[0036] With reference to Figure 8, the Figure 1 device
1, shown assembled in Figure 8, may also comprise a
terminal board 100 in the form of a holder 101, molded
from insulating material (synthetic plastic) and opening
book-fashion on plastic hinges 101a, and which can be
located at a distance from fluidtight terminal 3, e.g. simply
connected to contacts 20 over at least one electric lead
103. Lead 103 is wired inside container 10, comes out
of container 10 through clamp 48, and is connected to
and wired conventionally inside terminal board 100 (con-
ventional type), so that, in the case of the compressor 5
application, from terminal board 100 emerge solely alead
110 to the refrigeration circuit thermostat, a lead 111 to
a starting condenser 114 (if any), and a power lead 115
connected to the electricity mains.

Claims

1. A device for assembling an electric component on
an fluidtight pin-contact terminal having an electri-
cally conducting body projecting partly outwards of
a metal casing, in particular of a compressor; the
device comprising: a container made of electrically
insulating material and housing said electric compo-
nentinside a first seat; and an electrically conducting
assembly member having a number of gripping
members for securing it mechanically to the body of
the fluidtight terminal on one side, and to the con-
tainer on the opposite side; the assembly member
being housed, in use, inside a second seat of the
container defining a concavity open on the side fac-
ing the fluidtight terminal and for partly receiving the
body of the fluidtight terminal with the interposition
of afirst seal; electric contacts being provided, inside
the container and at through holes formed through
a bottom wall of the second seat, and which comprise
coupling members for electric and mechanical con-
nection to the pin contacts, which coupling members
engage the pin contacts when the pin contacts are
inserted in the through holes.

2. A device as claimed in Claim 1, characterized in
that said first seat is so formed as to expose a face
of said electric component facing the fluidtight termi-
nal in use.

3. A device as claimed in Claim 1 or 2, characterized
in that said electric component is a motor protector;
and said fluidtight terminal is a FUSITE® type termi-
nal.

4. A device as claimed in one of the foregoing Claims,
characterized in that said assembly member is a
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metal ring having a projecting, preferably blade-type,
earth contact insertable inside said container
through a through slit formed through the bottom wall
of the second seat.

A device as claimed in Claim 4, characterized in
that said ring has a substantially L-shaped radial
section comprising a sleeve portion, which fits onto
said body of the fluidtight terminal; and a flange por-
tion, which extends radially outwards of the sleeve
portion, from the end of the sleeve portion facing the
fluidtight terminal in use, and which rests axially
against a peripheral edge of said second seat.

A device as claimed in Claim 5, characterized in
that said earth contact projects axially from said
sleeve portion, on the opposite side to said flange
portion.

A device as claimed in Claim 5 or 6, characterized
in that said gripping members comprise a number
of cut-out flexible tabs arranged in a ring, extending
from said flange portion to said sleeve portion, pro-
jecting radially and axially from the flange portion
towards the sleeve portion, sloping with respect to
the axis of symmetry of the ring, and oriented away
from said fluidtight terminal, so as to interferentially
engage the body of the fluidtight terminal.

A device as claimed in Claim 7, characterized in
that said peripheral edge of the second seat is pro-
vided with a number of radial recesses or radial pro-
jections arranged in a ring, and which cooperate with
said cut-out tabs to secure said container to the ring.

A device as claimed in any one of the foregoing
Claims, characterized in that said first seal is fitted
inside said second seat to fluidtight seal a gap de-
fined, in the concavity of said second seat, between
the bottom wall of the second seat and said body of
the fluidtight terminal, and which houses at least said
pin contacts.

A device as claimed in any one of the foregoing
Claims, characterized in that said container hous-
es a starting device for a compressor of a refrigera-
tion circuit.

A device as claimed in any one of the foregoing
Claims, characterized in that said container com-
prises a cup-shaped body with its concavity, in use,
facing away from the fluidtight terminal; and a lid for
closing, and which clicks onto, the cup-shaped body.

A device as claimed in Claim 11, characterized in
that said first seat is accessible by removing said lid.

A device as claimed in Claim 11, characterized in

10

15

20

25

30

35

40

45

50

55

14.

15.

16.

17.

18.

that said first seat is accessible through an opening
formed in the cup-shaped body on the opposite side
to said lid, and is defined by an enlargement formed
in one piece with the cup-shaped body and projecting
inside the concavity of the cup-shaped body, from a
bottom wall of the cup-shaped body having the sec-
ond seat.

A device as claimed in any one of the foregoing
Claims, characterized in that, on the side facing
said fluidtight terminal, said first seat has a second
seal cooperating with the electric component.

A device as claimed in any one of the foregoing
Claims, characterized in that said first seal is ap-
plied, or is formed in one piece with said container
or said assembly member.

A device as claimed in any one of the foregoing
Claims, characterized by also comprising a termi-
nal board in the form of a book-cover holder, and
which can be located at a distance from the fluidtight
terminal, by being connected to said contacts over
at least one lead.

A device as claimed in any one of the foregoing
Claims, characterized in that said coupling mem-
bers for electric and mechanical connection to said
pin contacts comprise respective bulb ends bent at
aright-angle to a predominant extension direction of
the contacts; each bulb end having a through perfo-
ration defining on the bulb end at least two flexible
tabs for interferentially engaging a respective said
pin contact.

A device as claimed in Claim 17, characterized in
that said through perforation is substantially clo-
ver-shaped, so as to define three flexible tabs ar-
ranged in a ring.
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